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T. A. Oding: Basis of the Sti‘ength of Metals in Stecam Boilers, Turbines and Turbine
Generators. Moscor 1949. 560 pp.

A cwmbrehensive book on conventional steam power plants. (Gas tur‘biriesy, mercury boilers

and nuclear-powered turbines are not considered.) _ ’

ne, Almost emcﬂy half the book is taken up by the first seven chapters, which cover the
properties of metals in general with specific emphasis on steel: static and dynamic

strength; toughness; plastic deformation and recrystallization; effect of elewated
temperatures; residual stresses; corrosion and erosion. ’

b. The oight chapters in the second half of the book deal with individual parts of steam
power plonts: bollers; pipes, turbines s castings; bearings; turbine-generator rotors;

stators; and various other less important barts. In each case, Oding discusses service
requirements, materials used, inspection and acceptance tests, and failures.

Oding states that steam-turbine technology in the USSR is fully comparable with that in the
1S, Greai Rritain and other imdustrial countries. His book indicates, however, that in

1949 the Soviets wore slightly behind the US, although by no more than poerhaps four or five
years, o

%e  According to Oding, the standard types of steam bollers made in the
In 1645) had a steam pressure of 100 at. and a steam temperature of 510 C. Bollers
wore ihen belng designed for 170 at. snd 560 C. In the US, a steam temperature of
210 C was exceeded by central-station boilers constructed in 1945; and 560 ¢, about
19%7. Of all tho orders for public-utility steam turbines received by General Electric
Company between 1 May 1947 and 30 April 1950, for units of 10,000 kw and larger, 50%
vos for operation at 540/565 C. Moreover » 8 145,000-~kw turbine-generator unit installed
In 1852 by the Public Service Electric and Gas Company in New Jersey is des

igned for
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Te S. Fuller: Solving Probiems I1:
Pp 51/62.

J. B. Romer and i{. D. lewell:: The Creep and Stress—Rugture Testing ol
Steam-Boiler laterials. TASHL 7 (1952) op S57/172; disc 172/17k.

b. Oding points with pride to 100,000-kw and 3,000-xpm wnits. Althcugh the production
of such units is called "uornal" in the preface, the text - probably writiten at a
Jomevhat earlier date - does not give full details on them and treats them as a rather
special itenm, According to Mochel, the level of 100,000 kw and 3,600 rpm wes reached
in the US about 1946, and excecded in 1947. Fur mermore » he stated 250,000-kw units
had already bveen ordered and were in the design stege.

l. L. Mochel: Man, ifetals, and Power. 2Proc ASTHM 52 (1952) pp G90/731.

5 Yar as materials are concerned, most are more oxr less the same as those used in other
euntries for units operating under comparable conditigns. In general, however, fewer
medes, more carbon steels, and fewer highly alloyed steels arc listed than would come

abe consideration in the US. The first of these ;tem:{ probably reflects the greater
vussibilities of standardization in a soclalized econorly 3 the latter two may be due in
purt to lower températures and lower working stresses.

i
v

The Soviets indicate that alloy stecl must be used at temperatures over about 420 C.
This is in agreement with general practice elsevhere. ‘

b. Because of the lovwer temperatures involved, the Sov] ets have apparently not yet had
7o give serious and detailed consideration to the g ades that would be necessary if
hicher temperatures were adopted.

(1) Table 4-8 includes some "superalloys®. Mentiorn is made of minor uses of EL-GO
and BI-257, which correspond roughly to the "TE1 " type used in the US mainly for
. aircraft exhaust valves. There is no indicatic » however, as to whether the other

alloys ar~ being considered for steam power plants

(2) BI-toh is a hiph-carbon modification of Tiuken alloy, or 18-25-6, which has
been widely used in the US for gas-tmrbine|disks. As against the O.lrp C
shown, Timken specify 0.12% ¢ maxirmum for good {orging and welding qualities
The fact that this grade has a Soviet symbol would tend to indicate it had
Tound some use in the USSR. \ :

M. Fleischmann: 16-25-6 Alloy For Gas -Tuyhfffs. Iron Age 157 (1946)
no. 3, pp ¥4/53; no. I, pp 50/6O. ‘

(b) The "Pinidwr" was originally a German grade| us c.d to some extent in gas
‘turbines.

(e¢) The "Westinghouse" seems to be a low-titanium version of K-42B, which is
also mentioned on page 137. Jince this grade depends on titanium for pre-—
clpitation hardening, the lower +titanium vepsion would be expected to ,r_,r'"
inferior properties as compered to the .,tanda.rd material with about 2.(375 Ti,.

(@) The molybdenum content in "Vitalliun" is signiflcmxtly lower ‘than the

amounts specified in the US.

{e) Oding also seems to be wnawarec of the Tact that most of the orades relying
cn titanium Cor precipitation hardening e ffrecipltition Hardened ¥36Lawe
they ere put into service. .
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)} Tuere is no indicaticon as Lo what 5.0ins crades would be necessixry for highex
temperatures. In the U5 a progran to evalustc commercially avaliavle alloys for
sultabllity as to superheater and rcheator tubing for motal temperatures as high
ap 730 C 1s sponsorced by tuc ASME Special Rescarch Committee on High-Temperature
dteamm Generation. A mufoer of papers heve alrcaly been pubdlished on various
phases of this progran, which has been under way for several years.

3) 0ding does ‘not take up the scrlous question as %o whether austenitic steels are
necessary for 595 C stean. o :

F. A. Ritchings and S. Crocker: Design of Steam Piping end Valves for 1100 F.
ASME preprint no. 53=8A=37 (1953).

) Oding does not cousider the subject of stcam=turbine rotors with better properuiecs
at higher tempcratures, whereas this gquestion was already under investigation in
the US in 1949, The "recent" use of 0.6/0.Téh Mo in disks mentioned by Oding on
page 333 appears to have been based mercly on grester ease of obtaining wniform
properties in larger sections, and not on improvement of clevated=tamperature
propertics.

US Naval Englnecring Experiment Station: Materials for Steam Turbine RoOtOrs.
EESC=-1689-D (5 May 49).

4 the ecase of large forglings, fewor and less hipghly alloyed stecls arce specified in
wneral, and the final hardnesses (strcngtha) arc appreciably lower than would be the
=le herc. '

L) ASTH A 293-52T specification for turbine rotors and shafts gilves six classes of
. slloy steel, vs only two for the Soviets. Moreover, the minimum yleld strength

(0s 02 offsct) for the highest category is about 67 kg/mm2 - roughly twice the’
yield point specified for the highest category listed by Oding. The picture is
about the same when ASTHM A 202-52T for turbine gencrator rotors and shafts is
compured with the Soviet requirements. There is a lesser, but still sizeable,
strength differential in favor of the US turbine bucket wheels, as shown by
o compsrison of ASTH A 20l ~52T and. the Sovict requircmrents.

) Desplte the cmphasis Oding places on residual stresses, liquid quenching is usecd
for larger forgings than would be acceptable here, where its use is strictly limited
by most specificatlions. Liquid quenching, however, is widely applied in Great
ritain and Germany, cven for the largest sizes of forgings.

3. Armareller and Peo Grun: stahle Tur grossere Schmiedestucke. Stahl und
Bisen 72 (1952) pp 053/602.

e . Burvon: Yorgeage Traitement Thermique ct Controle Metallurgique d'un
Rotor on Acler ET%. e. Comtes Rendus des Hournecs de l1a Grosse Forge (May 1948).

He Ho BurEon: Irmproved Manufacture of Large Alloy Stecl Forgings. Metal
Progress 63 (1953) no. 1, pp 12,/129.

{3) "%e Soviets eppear to prefer scid-open-hemrth stecl for large forgings, as do
rany in other countriecs, although it is now conceded by most that properly made
basic-open-hearth stecl glves equivalent properiles.

he turbinceblade materials are fairly well in line with thosc used elsewhere; although
oding does not show the molybdenun wmodification of the 124 Cr steel that is used here
cor drop=forged biades (class c of MIL-S-861 of 15 Mar 50). It is interesting that
‘rere is no mention of low-alloy blades, such as the German gredes 20 CrMo Lh and 2it
JrioY 55, vhich are sald to glve pood performances under certein conditions.
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H. Niereeyer: Werkstoff- und Gestaltungsprobleme bei Dampf- u.nd Gasturbinene.
Archiy fur Metalllkunde 2 (1948) pp 145/15h. : J }

The brazing precedures given by Oding appewr to be less up-to-da e‘ than those used
in other countries. . 3

T. He Gray: Furnace Brazing 12 per cent Chromium Low Carbon| Steel. Steel 121
(1947) no. 3, pp 104/106, 12k, 127/128. i

Je l... G.‘ Monypenhy: Stailnless Iron and Steel.s Nol 1 - Staln];.ess Steels in

B

Industry. London (195D . ( !

v

The dli‘i‘erences in composition between the cast steel grades glver} 'by 0ding, and
those in ASTM A 356-52T, are again probably the result of lower stea.m temperatures
in the USSR. Sume of the Soviet castings are uwerely annealed, whereas ‘the ASTM
gpecification requires a normalize and temper. -It is d:.ffu_ult to understand the
emphasis Oding places on obtaining a fine grain size in these steels since the
elevated~temperature properties are better with a coarse grain 51ze‘. In the US
some producers desire a coarse grain structure, free from ferrite, whlch could not

obtained with an anneal. \\

. |
e quality of the. silicon.electrical steel does not appear to be %s.s high as in the

5. It is not clear whether table 14-3 is supposed to give average | lor meximum losses,
vut for 0.35 and O.5-mm thick sheet of the highest silicon grade, 1‘rhle lowest (V1g)
Jons figures are 1.7 \I&uto/}xc at 10,000 gausses and 50 cycles. Foz{ ‘the same test cone
ditlons and thicknesses, Allegheny Ludlum Steel Corporation gives guaranteed maximum

Losses as low as 0.93 watts/kg for 0.35-mm thickness, and 1.2G for O 50 mm.

Aliegheny Ludlum Electrical Steel Sheeto-and Coiled Electricall Steel Strip.

Cnie of' the few unusuel grades is BI 45k steel with about 0.2 C, 1- "% Cr, 0.7% Mo,
.9% Wi and 0.8 Cb, vhich is said to have given good results “recel tly" for steaumn
Pipess The properties given appear to be about the same as for a .,ufular steel with-
e nickel and columbium,. ‘
: i
Avthough thie use of aluminum in place of copper in generators is mer t'ioned, there is
o indication that aluminum alloys are considered. In the US, it has been found nec-
2558 Lo go o an alumimun alloy, such as Cond-Al, for large genecr 'tor operatin:
i )‘I.Lg;n rotational speeds, where unalloyed aluminwua was not satlgfactor:,. There is
©loo no mention of caxbon or graphite gland seals, which have been :1 are widely
used here in steam-turbine practice. Recently, however, the opinion has been ex-
mrassed that their record has not been wholly satisfactory and that they will noi be
seitable for higher operating temperatures. \

He L. dochel: Wear in Steam Twrbines. anical Wear. ASM (1950) pp 145/162;
disc 162/164. : i -

!

Apparentcly. sufficient alloy is available for power-plant constructiorn so scarcity amnd

conservation haxrdly need consideration. : ‘w

{1} The use of lower tin contents in nonferrous beering metals i ad ocated, not Lo-
cavse of scarcity but because of cost. Lead-base babbitts (,O"lu(lil ning calciwa znd
alkaline-earth metals are also sujrestad.  According to the l9ht)l.l‘l.l.a..s Handlbook,
the usce of the latter type of bca‘.‘*. o Lla confined aliost entir C}J to the railzoad
field in the US, although they are wiso employed in certah dieseT bearings.
i

(2) Price is also mentioned as a detriment to the use of Monel Me'tal.‘ 3
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(2) ' The argunents in favor of ¢
sound technically and ubt_l‘cl ore mu
scarcities. Also, i nickel were
of the 3% Cr ~ 0.5% Mo steel used
generator shafts, although sucih a
has been uscd for hydrojenation ves

opposed to a 3¢ il steel (p 43 O)' ia.p:u
dol':s‘ not need to be a reflection of |
ce, there wouwld protably be some mention
reat Britain for lar:e twoine and ti:rhine-
steel has not been uscd here. (In Germany it
sels

but not for large shalis and z‘otors )

H. II. murton; Forgeage, ‘I‘rai*l;ment.,'j.’hej:r.iq e cL Co,.‘,role Hetallurgigue a'm‘ Rotor
en Acier Allic. Cusptes Rendus des Jo neaes de la G—ru.,s: Forge (May 1948).
Pl ot el 1

H. H. Burton: Improva.d Hanufac ture of Laxge Alloy SCCL..L For ;in

|
gs. Metal Progress
63 {1953) no. 1 pp 1&5/% 55 ‘

|
! |
) Fewer of the high-temperatwre stecls jand oi the steels for large forgings L:t?ni;ai:\
vanadiwn than is the case here > Or in Germany or Great Britaein. Vanadiwe is
supposed to be relatively avallable in the USSR, so whis may be a reflectlon of
lower temperaturcs. : - ) |
|

(%) There is alloys than wonld ue c‘)'r»c*

less mention of cobalt-base hard-surfacing
here. i

i > Ged
| J
(1) TIn the case of nonmegnetic steel, thecombination of mangancse plus copper :L*’ said
to be cheaper than the use of 10p% Hi. !This could hardly be a result of scaxc ity of
nickel, since acother nommagnetic co

‘Qosition siven containg about l_);.) i
Mn 3 here the proportions of nickel Ea.nd mangonese

{(7) A note

wWloonly
3% would probably e :uvcrm’

to one of the tables chanzes the old O /0.G5 o limit "ox

stean-boilur
tubes to 0.4/0. 55%, in accordance wi Lh‘ the “new GOST 543", This might be an
attempt to save molybdenum by using narrower meltin imits. |
(i} he use of alwaimes instead of copper in generator nvarts nmight be due to its
lighter

yeignt as vell as to its peater availability.

‘the Lmportance of rigid inspection and atdributes the
1 ingpection togis.

l
\
l
i
"Tew" failures in!
|

thils
Most of the standaxrd test procedures arc used here also.
» however, appesar to be speciiied more froequently in the USSR than hore. LLL
Lun,ac. seen Lo be widely required in L~1P USSR althouys:

i they are scldon .mct_u,ml
some of the dirity steelsshown in the photomica ographis, this :say not bel to
» A method of determining residual stress by machining
zrd rotors

s

view of

5 @ ring from the vody of
appcars to be standard in the USSR but not herc.

: On the other hand, the
Lra.Lr. gages, brittle lacquer, and ~ most important o’ all - supersonic inspuc-'ic)zv
5 Ls unknown: Magnetic-particle tests seem to be used and required much less
the USSR than here. i 1

200 J X

Te Buckley: Developments in Steel Cagtings iz the Heayyy

Power Plant Industcy. |
Foundry Trade Journal 9% (1953) pp LO5/BIT; L39/LLT,

G. T« Jonesy’ \
vp 629/633.

Heavy Commercial Forginss.

Mechanical Engineering 72 (1950)

Lo We Rerkin, Ce Je Boyle, C. D. I-;or.l_a.ctx and B. R. Su"um. Thernal Cracks ic |
Lrab Lw\_ anl Generacor Rotor For:

GCe. ASME proprint no. 50-8-10 (1950). ‘

R. Schinn and U. Wolff: Biuize Mr
sScnndedestucke mit dem T
fOLl; dise 70L/702,

chnd » der Uebcrscha&_:}pi-uflmg scnwoerey \
ﬂU«lluCL.hO-VL.._L"" wen. Stahl und Eisen 72 (1952) pp 6‘,‘/1)/

Investirabion of Maverials

We Stauwlfer
e (L“"»D-)l) pp 2372k 2L/,

for GLean Turbine Menufacture.
Hyss Moy :

1

Eschor -

speciticacion that She wole
castings up o 300 ki, and 4105

wmees on gteel-casting weights may be &- 154 on

~ 15% on hca\ner cagtings appears unusually luig
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zehnowzedped .

cher hand, some fore!

ares .27 througth b
ce of these werc tal
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service.

(2) TFipwre L0-10 ig attributed SO a Sovieh sowrce ins sead of Lo she criginal - C. S.
Si.ag vl Fo Be Dehlé: Bifect of Alwiinui on thw Propertics of iediun Carbon cuad

Greol.  Trans APA 44 (TO3E) pp GH/132.

soeveran LU

i inpovations iv “his OO

3

;ern, with the table of conients in bach
1 Tront, ond a reasonably comprehensive,

yiee, boolis cenerelly foliow the Puenci o
i oding has o wable ol QoL
in oack.

an vooks, thers Lo no errata srect. A numbexr of tooocraniiical
’ Snograr

rceeent Russ
roued, how:y

his address and ashs readers to wrlbte him about. any L=

rohen o T ollows that used >
chapter oand non 2o

air 3T o0 d4ye b
Xt C1enapiosl’ tre

sghyies anc Lo

Snoosto ool Joens nave coriain basic nadoquacies.

nlosaats are protoprepng an LhGtomLel s pils desplte th 1oor reproductior,

o cas™s, iAnadequate irformetion is supplied to permit proper uoe of the data. Mow
te, spwcific composibions and vricr treatmenis e not ~iven n Tipuee 2-1it ond
Ji-le Alsc, in Tigwre a2, the hig jeon corntent »f 1.555 has been omitied;
ol have a marked effeet on elevated o properties.

Fs
poeraul

is often limited, so many statements could be considered incorrect Lf the

of metalluriy were Lnvolved. For example, on page G, the last parecraph
s the fact that many stecls inven tionally have high sulphur contents, o
o5 rmac as 0.3‘,"’;, for Tree machining. Also, sphereidization of corbides is 03 s
Laportance only with carbon and lov=-zlley stoeels, but not with high-alloy stcels.

N - -

«

nes begs himseld be sidetracked into spending for more time with certain topics @ran
Auld, seelm warranted. For examplie, the gpace devotzad to room~temparature fatigue poo-
pertics and inoculated gray iron appesrs o be disproportionzte in view of their more-
or-less iimited significance in power-plant technology. Yet he does not seem o treat
in sufficient detail seme very important subjects, such as bolts; valves; welding pro=-
cedures; cffect of notches on creep and. gtress-rugturc strength; and the expected
statisticel verlation of creep, stress rupturc, faticue strength and other elevated-
semporature properties. : ‘

A
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@. There appears to be [no code, |such b.b ‘tbe US Boiler Ceode, to help the designer decide
what working stresses are gafe. Iv’oreover ’ ‘there is only a relatively limited amount
of sccurate creep data and so-calledr?esign curves that apply to the steels actually
used in the USSR in the condition :.n which -théy are normally put into service.

‘ | I
e Odingfs discussion of some t?pics i‘.‘s quite confused.
(1) =Ee d*ffercntiat‘es properly beLwe en tembu.r brittleness and the brittleness thal

may develop in ‘stcels 01? long ‘e@osurn at temperature under stress; but he be-

comes canfused |in his descrlpi‘,:‘!.on ‘of the latter and does not properly distinguish
between cmhrlt’c‘lement oi" low ?.nd high-zlloy steels, which are caused by very
difierent phenomena. ‘ . l

(=) nis deacrlp’cion‘ of @'ag}l‘utlza‘t",idn in cha.pucr 8 is rcasonabl)' accurate, but in
chapter 9 ther : are a num'ber qj;‘ [_anorrec:u statements. (Incidentally, the
Soviets appear ‘to have encou.n’cered graphitization, but seem to have had no

serious failures. Graq:'h:n:1 zam 6n has been encountered in the US, and linked

with the use of‘ alumlnuxp in meltlng to. get a fine grain size. On the othér hand,
no such occurrence has been roported from either Great Britein or Germany; and
only a single c‘ase from‘Fra.ncc. | This woulda indicate that Soviet melting prac tices
for these steels were preaumab‘.l.y s:.nula.r to those formerly used in the US.)

| e

. {3) fThe discussion \Of 1noculated cast iron. is rather fuzazy Oding seems to consider
gray iron and 1no~.ula.tcd cast {uon as two entirely dli‘fcronL tyoves ni' material;
perhaps this is ()encra.l in the USSR, as they scem to be covered by fierent

specifications. In the |US LHSCdl&LlOIx is simply an accephed aid in t.he prodiuc=
Ltion of most hlg‘x-strength (,rra‘.y «cast iron. Specifications do not distinguish
between inoculated and unlno<_~¢latcd iron. Some of the differences Qding atiributes
to x'wcu.latlon are probab]y ca‘.ﬁscd by othcr variables.

\ \ [
Dzspite the vexrious ..hortco.runbs » this book should be useful to engineers and metalliurgists
hariay anything to do with steam [power pla.nts. It is of course already dated as is natieral
with any book 1n a rap.Ld‘lv (,ha.nrflng i‘1r="d. I iwnow of no book in Eirlish that covers just
Liris ,u)c.r.u ic field, a.lbhough thc:re are ! ms.n_,r technical papers on veriation of phases of

Lhis protlen,

~mnde
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